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Cnocoo" nonyneHHfl MaTepnana b BMfle rem, 
coflepKainero 1,0 - 8,0 Mac.% conoxiMMepa 
aKpunaMMfla m Me™neH-6nc-aKpnjiaMHAa npn 
hx MaccoBOM cooTHomsHMH 100:0,5-5,0 m 
92,0-99,0 Mac.% m cnaooLnenoHHotf BOAbi. 
HMeeT pH 6,9 - 8,5, ypoBeHb nepMaHraHaHTHofi 
OKMcnyjeMocTH He Bbiiue 1,0 MrO/n v\ 
SpoMnpyeMOCTM He Bbiwe 3,0 MrBr/n. Tenb 
noxiywaioT nyieiw cononnMepii3auMH 
aKpunawiMAa c MeTnn-6nc-aKpnnaMHAOM b 
BOflHOM cpeae npn pH 9,0 - 9,5 b npucyTCTBMM 


nepoKci4AHoro MHwunaTopa nonnMepnaaunn. 
PeaKL\noHHyK) cwiecb MHKy6npyiOT npn t = 20 - 
90 °C b TeneHne 2 - 24 h m 3aTeM npn t = 1 00 
- 105°C b Te^eHne wwnnaHTaTa, coxpaHfleTCH 
roMoreHHaJi crpyiaypa. 2 a.n.cfc-nbi, 1 nn. 
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(54) METHOD OF PREPARING GEL-LIKE MATERIAL FOR PLASTICS OF SOFT TISSUES 


(57) Abstract: 

FIELD: medicinal polymers. SUBSTANCE: 
gel-like material containing 1.0- 8.0 wt % 
of acrylamide/methylene-bis-acrylamide 
copolymer (from 100:0.5 to 100:5.0) and 
92.0-99.0 wt % of weakly alkaline water with 
pH 6.9- 8.5, level of permanganate 
oxidability up to 1 mgO/l and level of 
bromination capacity not higher than 3.0 
mgBr/l is prepared by copoiymerization of 
acrytamide with methylene-bis-acrylamide in 
aqueous medium at pH 9.0-9.5 in presence of 
peroxide polymerization initiator. Reaction 
mixture is incubated for 2 to 24 hr at 20 to 


90 C and then 2-4 hr at 100-105 C. Upon 
implantation of this material, there is lack 
of marked inflammatory response and, in 
later phases, sclerotic phenomena and 
intergrowth of implant are not observed, 
while homogeneous structure is preserved. 
EFFECT: improved biological compatibility. 3 
cl, 1 dwg 


o 

CM 
CM 



-2- 


7* 
ro 

CD 

O 


H3o6peTeHne othocmtch k wieflML^MHe m 
npeflHa3HaHeH0 Ana Mcnonb30BaHMfl b 
xnpyprnMecKoW npaiawe prm nnacTMKn Mflnuix 
TKaHeM. 

B Meflni4MHCKo£i npaKTMKe a^bho ctomt 
npo6neMa nonyMeHMH ncicyccTBeHHbix 
MaTepnanoB /yiw 3aMemeHkm MfirKMX TKaHeii npw 
nxiacTMKe rpyAHbix >Kene3, MbiweMHofi tk3hm m 
noflKo>KHoR KnemaTKM, AocTaTOMHO AeweBbix m 
npocTbix b n3roTOBneHMM, u o6naflaiOLL^Mx 

Heo6XOflM M bl M M 4)M3HKO-XMMHMeCKHMH 

(onpefleneHHafl nnoTHOCTb n xnMnnecKan 
HHepTHocTb, cnoco6HocTb k ycaflKe nnn 
Ha6yxaHM»o nocne noMemeHMH b opraHM3M) m 
6no/iornMecKHMM (6nonorimecKafl HHepTHOdb, b 

HaCTHOCTM, OTCyTCTBMe peaKL^MH 0TT0p)K9HMfl 
MflH WHOM TKaHeBOtf peaKLJMM) CBOMCTB3MM. 

Kpoiwe Toro, MaTepMan AonweH MMeTb cfopiwy, 
yAo6HyK) Ana BBeAeHvm era b >Kene3MCTyio hjim 

MblliJeHHyiO TKaHb C MUHMMaJlbHblMH TpaBM3MH 

Ann opraHM3Ma nanMem-a. 

M3BecTeH MaTepMan (naTeHT CULIA N 
5,282,857) b BMAe BOAHoro rena, coAepwamero 
no MeHbuueii iwepe 70% npoM3B0AHbix 
i^ennKDJio3bi, Tawix KaK MeTMmjennronosa, 
3TM^i4ejuiK)Ji03a, rnAPOKCM3Tnni4ejuiK)no3a n 
Apyrux npon3BOAHbix, KOTopwH npeAnaraeTCH 
aha npoTe3npOBaHM« MflrKnx TKaHeCi rpyAM mjih 

flMMHUKOB. 

OAHaKO 6ojibiuoe Konn^ecTBo (He MeHee 
70%) cnHTeTMMecKoro MaTepMana b rene He 
nosBonaeT npwvieHflTb era b 6onbiunx o&beMax 
(6oJibLue 5-10 mji), T3K KaK no AaHHbiM 

MOCKOBCKOM MeA^UUHCKOM aKafleMMM MM. 

MMCeneHOBa (Aanee MMA) no/iniwiepHbie 
wiaTepnanbi Ha ocHOBe ijennionosbi Bbi3biBaiOT 
BocnanHTejibHyto cKJiepoTHMecicyio peaiqMK) (cm. 
3aicnK)4eHMe N 1 MMA). 

M3BecTHO npuMeHeHne 3%-Horo 
nonaKpunaMMAHoro renfl (aBTopcKoe 
CBHAeTeribCTBO CCCP N 1 697756) Ana 
BOcnoriHeHMfl o6"beMa ronocoBOM cbh3km. 

OAHaKO ocyu^ecTBMTb TaKoe npuMeHeHne 

HeB03MO)KHO p nOCKOflbKy He M3BeCTeH COCTaB 

nonnMepa m cnocoG nonyneHMH rena. B TOKe 
BpeMH M3BecTHo, HTO 6MonorvMecicafl 

aKTMBHOCTb H COOTBeTCTBeHHO 6MOJ10rklMeCKafl 

MHepTHOCTb nonMaKpMnaMMAHoro renfl i^ennKOM 
m nonHOCTbto 3aBMCflT ot cocTaBa o6pa3yioi4MX 
ero MOHOMepOB n cnoco6a ero nonyneHWfl. 

OcHOBHaw saAaMa, Ha peuueHne KOTopotf 
HanpaB^eHo npeAnaraeMoe M3o6peTeHne, 
3aKnioHaeTCfl b co3AaHHM MaTepMana b bma© 
rena, BbinonHeHHoro Ha ocHOBe conojiMMepa 
aKpMnaMMAa n npuroAHoro no cbomm 

6H0JlOrHMeCKMM H 4)M3MK0-XMMMHeCKMM 

cBOMCTBaM Ana ncnonb30BaHMfl b KaMecTBe 
TaKOBoro An« nnacTMKM mhrcmx TKaHefl. 

nocTaBneHHafl 3aAaMa pemaeTCfl TeM, mto 
npeAnaraeTCfl MaTepna/1 b BMAe rena Ana 

nJiaCTMKM MflFKHX TKaHeM, COAepKaLUMfi 

nonnaKpunaMMA w >KMAKyfo cpeAy, KOTopbifi, 
cxjmacHO M3o6peTeHMK3, C0Aep>KviT b KaMecTBe 
nonnaKpn^aMMAa cononnMep aKpmiaMHAa m 
MeTwneH-6nc-aKpujiaMHAa b MaccoBOM 
cooTHOiueHMM 100:0,5- 5,0, B KanecTBe xcmakoK 
cpeAbi - cna6o me^oHHyK) BOAy. npn 
cneAyK)ineM cooTHoiueHMM KOMnoHeHTOB, 
wiac.%: 

nojinaKpn^aMMAa - 1 ,0-8,0 
BoAbi - 92,0-99,0, 

h MMeeT pH 6,9-8,5, ypoBeHb 
nepMaHraHaTHOM oKucrifleMocTM He Bbinie 1,0 
wrO/ji, m ypoBeHb 6pOMkipyeMOCTM He Bbiiue 3,0 
MrBr/n. 


10 


15 


20 


25 


30 


35 


40 


45 


50 


55 


60 


-3- 


flrm nnacTMKM noAKOKHO^ icrieTHaTKM 
rejieo6pa3Hbitf MaTepMan coAep>KMT 
npeAnoMTMTenbHO cneAyfOii^ee cooTHOLueHMe 
KOMnoHeHTOB b Mac.%: 

floriMaKpMJiaMMA - 1 ,5-2,5 

BoAbi - 97,5-98,5 

flrm nnacTMKM MbiuieHHOM m >Kene3MCTOM 
TKaHM MaTepMan coAep>KMT npeAnoMTMTenbHO 
cneAyKDU^ee cooTHOUJeHMe KOMnoHeHTOB b 
Mac.%: 

nojinaKpunaMMA - 4,0-8,0 

BoAbi - 92,0-96,0 

nocraBneHHafl 3aAana peiuaeTCfl TaiOKe TeM, 
mto npeAnoxeH cnoco6 nony^eHMfl MaTepMana 
Ana nnacTMKM MRrKMx TKaHeM b BMAe 
BOAOcoA©P>KaiAero nonMaKpMnaMMAHoro rena, b 
KOTopoM, cornacHO M3o6peTeHMfo, npoBOA«T 
conoriMMepM3ai4MK) aKpunaMHAa c 

MeTMneH-6MC-aKpMnaMMAOM b boahom cpeAe 
npM pH 9,0-9,5 b npMcyTCTBMM nepoKCMAHoro 
MHMi^MaTopa noJiMMepM3ai^MM, npn otom 
peaKqMOHHyio CMecb MHKy6MpyioT npM t = 
20-90 °C b TeweHMe 2-24 hscob m 3aTeM npM t 
= 100-105°C b TeneHne 2-4 sacoB. 

B KaMecTBe MHMt^naTopa nonnMepMsaL^MM 
6epyT nepcy/ib(})aT aMMOHMfl b KoriMHecTBe 
0,0006-0,03 Mac.%, mjim nepeKMCb BOAopoAa b 
Ko/iMMecTBe 0,1-0,3 Mac.%, mjim o6a KOMnoHeHTa 

B JIIOOOM COOTHOLUeHMM B KOJIMMeCTBe, He 

npeBbiiuaiOLAeM yKa3aHHbie. 

flrifl oGecne^eHMfl pH peaKLjMOHHofl CMecM b 
KanecTBe boaw Mcnonb3y»OT BOAy, 
o6pa6oTaHHy(o mqtoaom 3neKrponM3a. 

CyiAHOCTb M3o6peTeHMfi noflCHJieTCfl 
rpacfjMMecKMMM MaTepManaMM (cm. MepTe>K), Ha 
KOTopwx npeACTaaneH l/lK-cneicrp 

(MHCfpaKpacHwK cneiap) npeAnaraeMoro 
reneBoro MaTepMana, BbinoriHeHHbt^ b o6nacTM 
4000-200 cm" 1 . 

CyiAHOCTb M3o6peTeHMfl 3aicnK)4aeTcn b tom, 
mto, BO-nepBbix, 3KcnepkiMeHTa/ibHbiM nyTew 
noAo6paHbi o6pa3yioiAMe no/iMMep KOMnoHeHTbi 
m mx KoriMMecTBeHHoe cooTHOiueHMe; imwan 
cpeAa n KoriMHecTBeHHoe cooTHOiueHMe 
nonMMepa c >kmako8 cpeAov^, ooecneHMBaioiAee 

H eo6XOAM My tO nilOTHOCTb M KOHCMCTeHl4MK> 

MaTepMana; BO-BTopbix, noAo6paHbi ycnoBM^ 
nony^eHMH reneBoro MaTepMana, KOTopbiR no 

CBOMM 0M3MKO-XMMMHeCKMM M 6MOnOrMHeCKMM 

CBOMCTBaM npMroAeH Ana ocyii^ecTBneHMa 
nnacTMKM MflrKMX TKaHeM. 

PeaKUMfl cononMMepM3aL4MM aKpMnaMMAa m 
MeTMneH-6MC-aKpMnaMMAa M3BecTHa (CCCP, A. 
c. N. 1105767). B npoLjecce nonMMepM3ai^MM 
o6pa3yeTca ceT^aTbiM nonnMep, cTpyicrypa 

KOTOpOrO 33BMCMT OT yCJlOBMfi CMHTe33: 

KonMMecTBeHHoro cooTHoiueHMa peareHTOB, 

K3M eCT BeH H O rO COCTaBa MHML^MaTOpOB 

nonnMepn3auMM m TeMnepaTypHoro pe>KMMa. 

npeAnaraeMbiM cnoco6 3a cneT MHKyGai^MM 
peaKi4H0HHOM CMecM b ABe ct3amm - CHanana 
npM 6onee HM3KMX, a 3aTeM npM 6onee BbicoKMx 
TeMnepaTypax - nosBonaeT yMeHbiiiMTb 
KonimecTBo HecBW3aHHbix aMMHorpynn 
(NH 2 pa ah Kan ob) b nonMMepe, mto 
noATBep>KAaeTCfl npeACTaBneHHbiM Ha MepTe>Ke 
rpac{)MKe. MK-cneiapOM npeAnaraeMoro 
reneo6pa3Horo MaTepMana (MaTepMan 
coAep>KMT 5% nonwaKpMnaMMAa, rAe Ha 100 
Mac. HacTefi aKpMnaMMAa npMxoAMTca 2 Mac. 
nacTM MeTMneH-GMC-aKpMnaMMAa, m 95% cna6o 
u^enoMHoW BOAbi, MMeeT pH 8,0, ypoBeHb 
nepMaHraHaTHO^ oKMcnaeMOCTM 0,2 MrO/n, 
ypoBeHb 6poMMpyeM0CTM 0,5 Mr Br/n, m nonyneH 
npM MHicy^ai^MM mcxoahoR CMecM npM t = 60 °C b 
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TeneHne 12 nacoB, a 3aTewi npn t = 100°C eu\e 3 
naca. KaK bmaho M3 3Toro cneicrpa, b HeM 
OTcyTCTByiOT nonocbi 1620 cm -1 , oTBeMatou^ne 3a 
Aec^opwiaLjMOHHbie KoneoaHMn NH paflMKanoB, m 
3200 cm" 1 m 3600 cm" 1 , oTBenaiOLUMe 3a 
BaneHTHue KoxieoaHMn stmx paAHKanoB. 3to 
cBUfleTenbCTByeT o tom, hto b cTpyicrype 
nojiwwiepa coAepwaHMe csoooAHbix 
NH 2 paflMKanoB cocTaBnneT He ooriee 1% ot 
o6u^ero KonnHecTBa cfeyHKLjMOHanbHbix rpynn. 

Kpoiwe Toro, naTOMopqbonon/iHecKMMM 
MccneAOBaHUflMM 6bmo noKa3aHO (cm. 
3aKJiK)MeHM6 N 2 MMA), hto OAHOcTaAH&Han 
MHKy6aqnfl peaKHMOHHOM cMeci/i TonbKO npn t = 
30-90°C mjim TonbKO npn t =100-105°C 
npuBOAMT k nonyneHMio renn, HMetoL^ero 
ypoBeHb nepMaHraHaTHoa oKMcnneMOCTM ot 2,0 
flo 5,0 MrO/ji m ypoBeHb 6poMnpyeMOCTM ot 3,0 
flo 5,0 MrBr/n. npn BBefleHMM TaKoro renn 
KpwcaM Ha6nK)flann BocnanutTenbHyio peaiquK) 
m cKneposkipoBaHne TKaHM, a Taiwe ycKopeHHyio 
pe3op6unio rejin. 

npeAnaraeMbiK cnoco6 no3BonneT TaioKe 

MCKTIKDHMTb CTaflMlO OTMblBKM nOfiyHeHHOrO 

MaTepnana ot tokcmhhwx mcxoahwx 
MOHOMepOB, nocKOJibicy KOHqeHTpanwn 
ncxoflHbix KOMnoHSHTOB m ycnoBMn nposeAeHMn 
no/iUMepusamiM no3BonntOT nonynnTb renb, He 
coflep>KaLi4MM HenpopeampoBaBiUMX 

MOHOMepOB, HTO nOflTBep)KflaeTCfl 

pe3ynbTaTaMM ncnbiTaHnii KOHenHoro npOAyKTa. 

M3BecTeH nortnaKpuriaMHAHbi^ renb 
(wewyHapoflHafl 3aflBKa WO 81/01290) aha 
M3roTOB/ieHMw xpycTa/iMKa rna3a, coAepKamMfi 
11,0 Mac.% conoiiMMepa aKpw^aMMfla m 
MeTuneH-enc-aKpunaMMAa, B3nTbix b MaccoBOM 
cooTHOUJeHHH 100:2,26, m 89 Mac.% 
4)M3MonornHecKoro pacrBopa. 

Cnoco6 nonyneHMn TaKoro renn 
(Me>KAyHapoAHan 3anBKa WO 81/01290) coctomt 
b tom, hto nposoAflT nonMMepM3aL;M(o 
pacTBopeHHbix b cf)M3MonornMecKOM pacTBope 
aKpMnaMMAa m MeTuneH-SncaKpi/inaMMAa b 
npucyTCTBUM nHH4naTopoB noriMMepM3aL^MH, 

OAHMM M3 KOTOpblX HBn«eTCn 

TeTpaMeTunaTuneHAMaMHH, c nocneAytomeM" 

OTMblBKOM KOHeHHOfO npOAyKTa OT 

HenpopearnpoBaBLUMx MOHOMepOB. 
riojiMMepvi3amiK) npoM3BOA«T b OAHy craAMto. 

rionyHeHHbiW tbkmm cnocoooM renb He 
npuroAeH Ann ncnorib30BaHMfl era b icanecTBe 
MaTepnana Ann nnacTMKM Mnnoix TKaHetf, 
nocKOJibKy b cneACTBue oAHocraAMRHoro 
npoi^ecca nonMMepn3ai;MM coa^P^t 
CBo6oAHbie He csn3aHHbie NH2 paAMKa/ibi, ot 
KOTOpbix 33BHCMT ero 6Monon/MecKan 

aKTMBHOCTb H KOJlMHeCTBO KOTOpblX 33BMCI/IT OT 

cocTasa peareHTOB m TeMnepaTypHoro pe>KMMa 
npoL^ecca nonnMepn3ai^MM. 

KpoMe Toro, Mcnorib30BaHMe b KanecTBe 
MHMUnaTopa nonnMepn3auMM 
TeTpaMeTuneHAnaMUHa TaioKe OTpuL^aTeribHO 
cKa3biBaeTCH Ha KanecTBe renn KaK MaTepnana 
Ann nnacTHKM TKaHefl BcneACTBue Toro, hto b 
cTpyicrype MoneKynbi noriMMepa ocraiOTcn 
BKnioMeHHbiMn NH3 rpynnu, KOTopbie TaioKe 
oTpuqaTeribHO bhusiiot Ha TKaHeByio peaKLjMio 
OpraHM3Ma, Bbl3blBan 4w6po3 tkbhh (cm. 
3aKHK)H. MMA). 

flriyi nonyHeHMK npeAnaraeMoro rerui 6epyT: 
- AKpHJiaMMfl: C3H5NO, Mon. Macca 71.08, 
6eribi^ KpucTaruinHecKnC^ nopoiuoK 6e3 3anaxa; 
TeMnepaTypa nnaBJieHMfl 84,5°C; npon3BOACTBO 
c()npMbi Sigma (CLUA), npuroAHbiW Ann 


GnoMeflML^MHCKMx L^e/ieft; 

- MeTnneH-6nc-aKpmiaMHA; C7HioN202, 
moji. Macca 154,16, 6enbifi KpucTaJinnHecKnW 
nopoiuoK 6e3 3anaxa; TeMnepaTypa nnaaneHUfl 

5 185°C; npon3BOACTBO c{)MpMbi Sigma (CUJA), 
TaioKe npuroAHbiW Ann 6nonornHecKHX ueneR; 

- nepcyribctjaT aMMOHun: (NH 4) S2O8 - 
moji. Macca 228.19; Geci^BeTHbie nnocKkie 
KpucTaiinbi; TeMnepaTypa pa3pyiueHMn 120 °C; 
npon3BOACTBO cfiupMbi Sigma (CUJA); 

10 . riepeicvicb BOAopoAa: H2O2 - moji. Macca 

34.0; CecLiBeTHafl >KWAKOCTb, nnoTHOcTb npn 
0 °C -1 ,465; t nnasneHun -0,89 °C; 
npon3BOACTBO (fiMpMbi Sigma (CUJA); 

AKpujiaMMA n MeTMneH-6nc-aKpnrtaMHA 
15 6epyT npuroAHbiMH Ann 6nonornHecKMX L^eneR n 
He Tpe6yK>mnMM AononHHTenbHOM ohuctkm. 

BoAy ohm 114a (ot 6m AUCTunn m poBa h m e m m 
3aTeM noABepraioT aneiaponnsy, KaK onucaHO b 
"MeTOAMHecKMX yKa3aHMnx no npMroToaneHMK* 

aneKTpOXMMMMeCKMX aKTHBUpOBaHHblX 

20 pacTBopoB (HeMTpanbHbifl aHanMT), 
Bbipa6aTbiBaeMbix b ycTaHOBKe CT3J1-4M-60-01 , 
Ann L\ene^ npeACTepMTiM3aL4MOHHOM ohmctkm m 
CTepunMaai^MM", M., 1993 r. 

Terib nonynatoT cneAytOLi^MM o6pa30M. 
Ann npMroToaneHMn peaKLiMOHHoK cm ecu 

25 6epyT 6MAncTMnriMpOBaHHyK) BOAy, 
noABepmyiyio 3neKTponM3y npM HanpnxeHMM 
220B m cune TOKa 6 A m MMeiou^yK) pH nocne 
o6pa6oTKM 3neKTponM30M 9,0-9,5. ToTOBnT 
BOAHbift pacTBop aKpMnaMMAa m 
MeTMneH-6Mc-aKpnnaMMAa, B3nTbix b MaccoBOM 
cooTHOiueHMM Apyr c ApyroM 100: 0,5-5,0, npn 
3TOM o6u^an Macca McxoAHbix MOHOMepOB b 
pacTBope cocTaBJineT 1,0-8,0%. BapbMpyn 

KOJlMHeCTBO MCXOAHblX MOHOMepOB B CMeCM, 

noJiynaioT reriki pa3nnHHofl nnoTHocTM m 

35 3J1 aCTMH H OCT M . B nOJiyHeHHblfl paCTBOp BBOAnT 

MHMi^naTopbi nojiMMepn3ai4MM nepeKMCb 
BOAopoAa b KoriMHecTBe 0,1-0,3 Mac.% mjim 
nepcyrib4)aT aMMOHMn b KoriMHecTBe 
0,0006-0,03 Mac.% mhm mx CMecb B jikd6om 
cooTHOiueHMM b KoriMHecTBe, He npeBbiujaKSL^eM 

40 CyMMy MX MaKCMMaJIbHblX 3HaHeHMM. TOTOBytO 

peaKi^MOHHyio CMecb cf)MnbTpyioT nepes 
6aKTepMHMAHbie no/iMMepHbie qbMnbTpbi MapKM 
F8273 c pa3MepoM nop 0,45mm CA/CN, 
npoM3BOAMTenb Sigma (CUJA) m b TOKe a30Ta 
pa3JiMBai0T no cTeKnnHHbiM qbnaKOHaM b 

45 h eo6xoAM mom o6"beMe. ^naKOHbi repMeTMHHo 
ynaKOBbiBatOT m noMei^aiOT Ha MHKy^ai^MK) npM t 
= 20-90 °C b TeneHMe 2-24 nacoB, a 3aTeM 
noBbiLuaiOT TeMnepaTypy ao 100-105°C C m 
MH(cy6npyK)T eiue 2-4 naca. 

5Q npM HariMHMM b HHKyCai^MOHHOM cpeAe 
nepeKMCM BOAopoAa nocneAHnn npespao^aeTcn 

B BOAy M 030H, KOTOpbIM CTepMJlM3yeT KOHeHHbltf 

npoAyKT. OAHaKo Ann HaAexHocTM nonyneHHbifl 
renb cTepMnM3ytoT aBTOKnaBupoBaHMeM (t = 
120 oq, p = 1 ,2 aTM) b TeneHMe 30 MMHyr. 
55 Bbinw npoBepeHbi cneAywu^Me 

xa pa icre pM ctm km nonyneHHoro MaTepwana: 
noKa3aTerib npenoMJieHMn (no MeTOAMKe, 
onMcaHHOtl b "npaKTMKyMe no 4JM3MHecKoR 
xmmmm", M., 1974 r., crp.86-97); 

pH, ypoaeHb nepMaHraHaTHOM OKHC/ineMocTM 
- no MeTOAMKaM, npMBeAeHHbiM b KHMre 
"MeTOAMHecKMe yKa3aHMn no 
ca h MTa pHo-rM tm e h MnecKO Pi oi^eHKe pe3MHOBbix m 
naTeKCHbix M3AenMM m eAM l\m hckopo 
Ha3HaMeHMn", M., 1988 r., c. 18, 19; 

YpoBeHb 6pOMMpyeMocTM - no MeTOAMKe, 
onMcaHHOfi b "C6opHMKe pyK0B0Anii\Mx 
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MeTOAtmecKkix MaTepnamoB no 

TOKCMKOflOrMMeCKMM MCX5TieflOBaHMflM 

nonnMepHbix MaTepnanoB m M3flenwfi Ha mx 
ocHOBe MeflML\MHCKoro Ha3HaHeHMfl", M. M3 
CCCP, 1987 r., dp. 27-29; 

CoAep>KaHne MOHOMepoB aKpunaMUfla n 
MeTnneH-6MC-aKpnnaMMfla - no MeTOfli/iKe, 
npuBefleHHoR b "CoopHMKe pyKOBOAfliAHX 
MeTOflMMecKnx MaTepnanoB no 

TOKcuKonornMecKMM nccneAOBaHUflM 
nojiHMepHbix MaTepnanoB m M3Aenntf Ha mx 
ocHOBe MeflMi^MHCKoro Ha3HaHeHMfl" p M. M3 
CCCP, 1987 r., c. 18-25. 

nojiy^eHHbifi MaTepnan wwieeT cnepy\ousy\e 

0 H 3M KO-X M M MMGCKW 6 XapaKTGpHCTMKM; 
BHeiUHMM BMA " BeC14B6THblM renb 

noKa3aTeJib npenoMneHMfl - 1,328-1,360 

nnoTHOCTb - 0,9 - 1 ,2 t/cm 3 
pH- 6,9^8,5 

Coaep>KaHMe MOHOMepoB aKpunaHMAa - 
OrcyTCTByioT 

CoAep>KaHne MOHOMepoB 
MeTWJieH-6nc-aKpnjiaMMAa - OTcyTCTBytoT 

yposeHb nepMaHraHarHofi oKucnfleMoc™ - 
0,2 -1,0 MrO/n 

ypoBeHb 6poMnpyeMOCTH - He Bbiwe 3,0 
MrBr/n 

BbiJiM npOBeAeHbi caHMTapHO-XHMMnecKne 
ncnbiTaHUfl npeAnaraeivioro MaTepnana b 
HayMHo-MccneAOBaTertbCKOM HHCTMTyTe 
Pe3MHO-naTeKCHbix mp,emft (HMI/IP), 
TOKCHKonornHecKne m naTOMOp$onornHecKne 
HccneAOBaHHa b MockobckoA MeA. aicaAeMUM 
mm. M.M.CeMeHOBa v\ bo BcepoccMMCKOM 
HayMHo-nccneAOBaTenbCKOM MHCTMTyre 
ncnbiTaHM^ MeA. TexHMKM (BHMMMMT) no 
nporpaMMe, pa3 pa6oTa h ho BhMUMMT. 
HcnbiTaHMflMM ycTaHOBJieHO, hto npeAnaraewibiM 
Ana ruiacTMKM MarKHX TKaHetf Maiepnaxi He 
Bbi3biBaeT TKaHeBOM peaKMMn, He Bbi3biBaeT 
ceHcn6iiJiM3aL4MM opraHM3Ma, He HBiifleTCH 
wiyTareHHbiM, He Bbi3biBaeT AncTpocf>nHecKMX m 

HeKpOTMHeCKMX M3M8H6HMM M peKOMeHAOBaH An* 
3HA0npOTe3HpOBaHHH M KOHTypHO^ nnacTHKM 

(3aicn. N 3, OrHeT) 

flonyMeHne npeAnaraewioro MaTepwana 
npuBeAeHO b cneAywmwx npwviepax 

KOHKpeTHOrO BbinOJIHeHMfl: 

npuMep 1 

flrm nojiyneHMH rena 6pa/iM 400 win 
GnAMCTunnnpOBaHHOM BOAbi, o6pa5oTaHHO^ 
3JieiaponM30M npn HanpflKeHuw 220B m cane 
TOKa 6A, kbk onucaHO b "MeTOAHHecKMX 
yKa3aHMflx no npuroToaneHMio 

SJieKTpOXMMMHeCKHX atCTMBUpOBaHHblX 

pacTBopoB (HeflTpanbHbiK aHa/iMT), 
BbipaoaTbiBaeMbix b ycTaHOBKe CT3J1-4M-60-01 , 
Ana ijenetf npeACTepunnsaqiioHHO^ omuctkh m 
cTepM^M3aunki", M., 1993 r., m MMeioLuePi nocne 
o6pa6o7KH pH 9,0, ki pacTBopanw b Hefl 20 r 
aicpujiaMMAa, h 0,1 r MeTnneH-6nc-aKpnjiaMHAa, 
npuroAHbix Ana 6MonornHecKnx ijenetf. 3aTewi b 

MCXOAH bl paCTBOp BHOCHTI M 0,0 4 F 

nepcynbcf>aTa aMMOHMfl m 2 iwn 30%-hoH 
nepeKkicvi BOAopoAa. nonyHeHHyto cwiecb 
cpn^bTpoBa/in nepe3 eaKTepML^MAHbiR 
nonnMepHbiM cJwnbTp MapKM F8273 c pa3MepoM 
nop 0,45 mm CA/CN, npoM3BOAHTenb Sigma 
(CWA) m b w b TOKe a30Ta paannBajin no 100 mji 
no cTeKTWHHbiM cpnaKOHaM. <t>naKOHbi 
repwieTkiMHO ynaKOBbiBann m noMeu^ann Ha 
MHKy6ai^MK) Ha BOA^Hyio 6aHio npn t 30 °C b 
Te^eHne 22 nacoB, a 3aTeM noBbnuann 
TeMnepaiypy ao 105°C m HHKy6i/ipoBanM eu^e 2 
naca. 
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nonyneHHUM re/ib cTepnnn30Bann 
aBTOKnaBupoBaHneM (t = 120°C, p = 1,2 aTM. 
) b TeneHne 30 MMHyT. 

nony*-ieHHbi^ MaTepMa^ v\uen cneAyjo^ne 
4)M3MKO-xnMHHecKvie xapaicrepMCTMKVi : 

BHeuJHMM bma - Beci^BeTHbiCi renb 

l~loKa3aTejib npenoivineHMfl - 1 ,348 

pH-7,2 

n/lOTHOCTb - 1.0 T/CM 3 

CoAep^Hvie MOHOMepoB axpunaMMAa - 

OTCyTCTByWT 

CoAepwaHMe mohombpob 
MeTMJieH-6nc-aKpnjiaMMAa - OTcy tct By jot 

YpoBeHb nepMaHraHaTHOM oKucnfleMOCTM - 
0,4 MrO/n 

ypoBeHb 6poMnpyeMOCTM - 0,1 MrBr/n. 

nonyHeHHbiM MaTepnan 6bin BBefleH 

60JlbHOM Jl-KOK 55 JieT, BMeCTO CHJlUKOHOBOrO 

npoT83a c})MpMbi "Dow Corning", kotophm 8 neT 
Towiy Ha3aA 6bi^ ncno/ib30BaH Anw nepBMMHOfl 
nnacTMKM rpyA^i n KOTopbiM Bbi3Ba/i rpyGbiC^ 
4)n6p03 o6enx MonoHHbix xene3. Onepauna no 
BBeAeHkito npeAnaraeMoro MaTepMana b 
KonnnecTBe no 200 win Ha KSDKAyx) >Kene3y 
npoBeAeHa 9.09.1995 r. BonbHafl Ha6^»OAaJiacb 
b nocneonepai^MOHHOM nepnoAe b reMeHkie 8 

MeCflLjeB C e>KeMeCflMHblMM OCMOTpaMM. 

PeunAUB cfen6"po3a He ycTaHoaneH. 
KociweTMHecKH^ 30c|DeKT nauneHTKa oi^eHMBaeT 

K3K OMeHb XOpOLUHM. 

rtpuMep 2 

flnw nonyneHMR renn 6pa/in 1000 mji 
6nAMCTnnnnpoBaHHO^ soflbi, o6pa6oTaHHoH 
3/ieiaponM30M (ksk onucaHO b npwwepe 1) n 
MMeiOLMeK pH 9,5, u pacTBopflJin b HeR 16 r 
aKpM/iaMMAa m 0,8 r MeTMJieH-6nc-aKpMJiaMMAa. 
3aTeM b kicxoAHbiC^ pacTBop bhocmtih 10 MJI 
30%-Hotf nepeKMCM BOAopoAa. rionyMeHHyio 
CMecb c^nnbTpoBann, iok onucaHO b npniwepe 1 , 
m b TOKe a30Ta pa3nnBajin no 50 mji no 
CTeKfiflHHbiM cf)naKOHaM. OnaKOHbi repMeTUHHO 
ynaKOBbiBann m noMeti^a/iM Ha HHKy6ai^nio npw t 
30°C b reseHne 2 nacoB, a 3aTeM noBbiujann 
TeMnepaTypy ao 100°C h m h Ky6n posaii m eii^e 4 
naca. 

nojiyHeHHbiW renb CTepMJiM30Bajin, KaK 
onncaHO b npuMepe 1. 

nonyMeHHbi^ MaTepnan nMen cneAyioLUMe 
4)M3MKO-XMMHHecKMe xapaKTepucTMKM: 

BHeiuHMM bma - BecuseTHbiM renb 

noKa3aTejib npenoMneHun-- 11,334 

pH-8,3 

nnoTHOCTb - 0.95 t/cm 3 

CoAepx<aHne MOHOMepoB aKpunaMHAa - 

OTCyTCTBytOT 

CoAepxoHue MOHOMepoB 
MeTnrieH-6Mc-aKpnjiaMviAa - OTcy tct By iot 

ypoBeHb nepMaHraHaTHO^ OKucnyieMocTi/i - 
10,6 MrO/n 

ypoBeHb 6poMMpyeMOCTM - 0,15 MrBr/n 

nonyHeHHbiW MaTepnan 6bin ncnonb30BaH 
Ann nnacTMKM noAKOKHoCi KneTHaTKM npw 
yAaneHMn mopiamh Ha nui^e. renb 6bin BBeAeH 
6onbHOM C, 47 neT. Onepau,Mfl no yAaneHMK) 
Mopu^MH 6bina npoBeAeHa 20 Man 1995 r. 
BonbHaa Ha6nioAanacb b nocneonepau.HOHHOM 
nepnoAe b TeneHne 12 MecaueB c 
nepnoAMHecKMMM ocMOTpaMU pa3 b tpm Mecflqa. 
BocnanMTenbHbix m anneprnMecKnx flBneHni^ He 
ycTaHoaneHO. KocMeTMHecKMM acfx^eicr 
nai^Mem-Ka oi^eHMBaeT KaK o^eHb xopoujmm. 

npMMep 3 

flnfl nonyMeHMfl rena 6pann 1000 mh 
6nAHCTMnnnpoBaHHO^ BOAbi, o6pa6oTaHHoR 
3neKTponn30M (ksk onucaHO b npMMepe 1) m 
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HMeiomeCi pH 9,3, n pacTBopanH b Heii 80 r 
aKpunaMMfta h 2,4 r MeTmieH-oVic-aKpwnaMHAa. 

3aT6M B MCXOflHblfl paCTBOp BHOCHJ1H 0,03 T 

nepcyjiwfcaTa aMMOHkm. nojiy^eHHyio CMecb 
c^MJibTpoBann, KaK onucaHO b npwMepe 1, n b 
TOKe a30Ta pa3JiHBajiM no 100 Mn no 
CTeiaiflHHbiM cJjJiaKOHaM. OnaKOHbi repMernMHO 
ynaKOBbJBann m noMemanu Ha HHKy6aqnto npn t 
60°C b TeneHne 12 wacoB, a 3aTeM noBbiiuajiM 
TeivinepaTypy ao 105°C m HHKyGnpoBann eme 2 
Maca. 

nonyMeHHbift renb cTepnnn30Bann 
aBTOKnaBMpOBaHneM, KaK onwcaHO b npniwepe 1. 
nonyMeHHbifi MaTepnan uiMen cneflytomne 

43M3HKO-XHMHMeCKMe XapaKTSpHCTUKVT 

Bh9luhmm bma - Beetle™ bifi re/ib 
noKa3aTenb npenoMneHMfl - 1,352 
pH-8,0 

rinoTHocrrb - 1.2 T/CM 3 

CoflepKaHMe MOHOMepoB aKpwiaMMAa - 

OTCyTCTByiOT 

CoflepxaHne MOHOMepoB MeTuneH-Gnc- 
aKpwnaMHAa - 0"rcy tct By \ot 

ypoBeHb nepMaHraHaTHofl oKwcrmeMoc™ - 
0,2 MrO/n 

YpoBeHb 6poMnpyeMOCTM - 0,05 MrBr/n 

nojiyHeHHbifi MaTepnan 6bin wcno/ib30BaH 
Ann nnacTHKM MKpoHOWHotf Mbiwubi. Terib b 
KonnMecTBe 150 r Ha oflHy Mbiwuy 
HMnnaHTupoBaH SonbHotf C, 47 nei\ Onepau;nfl 
no BBefleHHK) npeflnaraeiworo MaTepna/ia 
npoBeAeHa 20 Maa 1995 r. EojibHaa 
HaGnioAanacb b nocneonepai^noHHOM nepnoae 
b TeneHne 12 MecaLjeB c nepHOflnnecKkiMM 
ociwoTpaMM pa3 b TpM Mec*ma. Ha6ji(OAeHne 
noKa3ano, hto BocnanMTenbHbix flaneHMfl m 
OTeKOB He Ha6nK>Aanocb. 

Kocm eTMH ecKM ft acfccfceKT nai^neHTKa 
oL^eHMBaeT ksk xopouinii. 

ripuMep 4 

Ana nony^eHMfl rensi 6pann 400 mji 
6"nAHCTnrmnpoBaHHofl BOAbi, oopaooTaHHotf 
aneKTpojiwsoM (KaK onucaHO b npuMepe 1) m 
HMefOL^eCi pH 9,5, m pacTBopajiM b Hefi 16 r 
aKpujiawiMAa m 0,064 r 

MeTMJieH-6MC-aKpnnaMMAa. 3aTeM b hcxoahhW 
pacTBop BHOcmin 0,02 r nepcy/ibcfcaTa awiMOHna 
n 1 mh 30%-HOtf nepeKucn BOAopoAa. 
nonyneHHyio cwiecb <£wibTpoBajin, KaK onucaHo 
b npuMepe 1 , h b TOKe a30Ta pasjiMBann no 100 

MJI no CTeKHflHHblM CfWiaKOHaM. (fcliaKOHbl 

repMeTHMHo ynaKOBbiBanw m noMeu^ann Ha 
MHKy6aL^Mio npn t 50°C b TeneHne 16 nacoB, a 
3aTeM noBbiiuajiM TeMneparypy ao 105°C h 
MHKySnpOBajiM euje 2 Maca. 

nojiyHeHHbifi rerib cTepnnn30Barm 
aBTOKnaBupOBaHneM, KaK onucaHo & npuMepe 1. 

nonyMeHHbifl MaTepnan MMen cneAytomne 
43H3MKO-xnMMMeciaie xapaKTepMCTWCM: 

Bh8luhmm bma - Beo^BeTHbiCi re/ib 
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noKa3aTenb npanoMJieHMH - 1 ,348 
pH-7,8 

n/lOTHOCTb - 1.0 T/CM 3 

CoAep>KaHMe mohom6Dob aicpwiaMHAa - 

OTCyTCTByiOT 

Coflep>KaHne MOHOMepoB 
M8TnneH-6MC-aKpnnaMMAa - OrcyTCTByioT 

ypoBeHb nepMaHraHaTHO^ OKMCJifleMOCTH - 
0,3 MrO/n 

YpoBeHb 6poMnpyeMOCTH - 0,12 wrBr/ji 
nojiyHeHHbM MaTepnan 6bm BBefleH 

60^bH0M LU-OBOM, 26 J16T., BMeCTO CMflMKOHOBOrO 

npoT63a oTenecTBeHHoro npOM3BOACTBa, 
KOTopbiM 3 roAa Toiwy Ha3aA 6bm ncnonb30BaH 
Ann npoBeAeHMfl nepBMMHo^ nnacTMKH rpyAH h 
KOTopbi^ y>Ke Mepe3 7 MecaijeB nocne onepamin 
BbiaBaji 4)n6p03 oGekix MonoHHbix >Ke/ie3. 
Onepai^na no yAaneHMJO ckuikiKOHOBbix npoTesoB 
c oTKpbiTo^ KancynoTOMneR \a c oTCpo^eHHbiM 
BBeAeHneM no 180 r b Ka^Ayio >Kejie3y 
nojiyMeHHoro MaTepnana npoBeAeHa 14.10.1995 
r. Mepe3 3 Mecana 6bino BBefleHO eu\e no 100 r 
TaKoro )Ke renn. BonbHan HaGnroAaeTCfl b 
nocneonepauMOHHOM nepnoAe b TeMeHne 7 
MecflLjeB c ocMOTpawin oahh pa3 b ABa MecflL^a. 
PeL^MA^Ba cf)M6po3a HeT. KocMeTMMecKM^ 
ocJxieKT nauneHTKa oi^eHMBaeT KaK xopoujmm. 

TaKMM o6pa30M, npuBeAeHHbie npniwepbi 
KOHKpeTHoro Bbino/iHeHMfl noATBep>KAaioT 
npocTOTy npeAnaraewioro cnocooa, 
B03MO>KHOCTb nonyMeHMfl npeAnaraeMoro 
MaTepnana m B03MO)KHOCTb ero ncnonb30BaHHfl 
Ana nnacTMKH matkhx TKaHeR. 

cDopMyna M3o6peTeHi/m: 

1. Cnocoe no/iyneHMfl reneo6pa3Horo 
MaTepnana Ann nnacTMKH Mancnx TKaHeiH nyTewi 
conorikiMepusai^MM aKpunaMMAa n 
MeTMJi-6MC-aKpmiaMMAa b boahoW AUcnepcHoR 
cpeAe b npucyTCTBMH nepoKCMAHoro 

MHML^HaTODa noniiMepM3at4MM c BblAep>KKOCi BO 
BpeMeHU peaKLtnoHHoPi cMecu p^9\ cluubkh 
cononnMepa, oTrnMaJou^ni^cyi TeM, w> 
cononnMepn3aL^MK) BeAyT npn MHKy6ai4i/iM 
peaiqHOHHotf cwecu npn t = 20 - 90°C b 
TeMeHne 2 - 24 m m 3aTeM npn t = 100 - 105°C b 
TeMeHne 2 - 4 ^, npn stom b KanecTBe 
MHHUnaTopa conojiMMepn3aunn 6epyT 
nepcynbct)aT aMMOHMfl m/mjim nepeicvicb 
BOAopoAa b KOJinnecTBe He 6onee 0,3 Mac.%, a 
b KanecTBe boahom cpeAbi - BOAy, noABepmyTyto 
3JieKTporiM3y, npn mcxoahom cooTHoujeHMki 
KOMnoHeHTOB aKpMJiaMMAa m 

MeTnneH-6nc-aKpMJiaMMAa 100 : 0,5 - 5,0 Mac.M. 

2. Cnoco6 no n.1, OTnMHatomHflcn TeM, hto 
6epyT nepcynbc^aTa aMMOHnw b KoriMHecTBe 
0,0006 - 0,03 Mac.%. 

3. Cnoco6 no n.1, oTnunaiomi^cfl TeM, mto 
6epyT nepeKucn BOAopoAa b KonnHecTBe 0,1 - 
0,3 Mac.%. 
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